Recently, White (2007) analysed the international inequalities in Ecological Footprints per capita (EF hereafter) based on a two-factor decomposition of an index from the Atkinson family (Atkinson (1970)). Specifically, this paper evaluated the separate role of environment intensity (EF/GDP) and average income as explanatory factors for these global inequalities. However, in addition to other comments on their appeal, this decomposition suffers from the serious limitation of the omission of the role exerted by probable factorial correlation (York et al. (2005) ). This paper proposes, by way of an alternative, a decomposition of a conceptually similar index like Theil's (Theil, 1967) which, in effect, permits clear decomposition in terms of the role of both factors plus an inter-factor correlation, in line with Duro and Padilla (2006) . This decomposition might, in turn, be extended to group inequality components (Shorrocks, 1980) , an analysis that cannot be conducted in the case of the Atkinson indices. The proposed methodology is implemented empirically with the aim of analysing the international inequalities in EF per capita for the 1980-2007 period and, amongst other results, we find that, indeed, the interactive component explains, to a significant extent, the apparent pattern of stability observed in overall international inequalities.
Introduction
The concept of ecological footprint has received a great deal of attention in the literature on the environment. The Ecological Footprint (EF hereafter), introduced by Rees (1992) and developed by Wackernagel and Rees, (1996) , addresses the use of resources associated with productive and human activities, homogenizing it based on the amount of bioproductive land necessary to produce the required resources 1 . In this respect, an interesting analysis would be to examine the international distribution of this indicator as an exercise to compare the level of equality in the use of resources between countries, in a context of limitations on the planet's biocapacity and the accelerated growth in consumption. This analysis, which has already been done by authors such as White (2007) and Dongjing et al (2010) in an international context 2 , would appear to be more comprehensive than the typical analyses that focus on partial environmental indicators such as CO 2 , energy intensities or local pollutants.
In particular, an interesting analysis in the context of an international distributive analysis of this measurement, would be one that evaluates the role of environmental intensity (i.e. EF/GDP), and level of affluence as explanatory factors of global inequalities in EF, following in the wake of the IPAT model and the Kaya identity (Kaya (1989) ). In particular, intensity is seen as an indicator of environmental efficiency, by relating the volume of productive and human activity with the associated need for resources (York et al. (2005) ). In this context, White (2007) suggests decomposing an index such as Atkinson's with an inequality aversion parameter equals to 1 (Atkinson (1970) ) in the multiplication of individual factorial indices (hence associated with environmental intensity and average income) and a component that covers 1 The EF has been adopted by a growing number of government authorities, agencies and policy makers as a measure of ecological performance. Noteworthy examples are those international applications such as the European Environment Agency (EEA (2010), the European Parliament and the European Commission (Best et al, 2008) , who consider the EF to be a useful tool for measuring the environmental performance of the EU, or the United Nations Development Programme which considers EF as capturing the environmental dimension of human development (UNDP, 2010) . 2 Also Wu and Xu (2010) , for example, are conducting the analysis for the Chinese provinces.
3 factorial averages. Hence, among other aspects worth noting, this decomposition does not precisely consider the role that might be played by the probable correlation between the two factors, which has already been clearly documented by York et al (2005) . In this way, the factors included in White's (2007) exercise, or one of them, appear as a type of black box that can contain both the partial impacts and the indirect impacts arising from the interactions between them and, consequently, the decomposition seems rather ambiguous.
In view of these circumstances, this paper proposes the usefulness of alternatively decomposing an index such as the Theil index (Theil (1967) ), which is cardinally equivalent to the Atkinson index mentioned earlier, which can, indeed, be decomposed (in an additive way, furthermore) in the partial contribution of both factors (intensity and GDP per capita) plus a factorial interaction component. This decomposition can be immediately extended with the aim of analysing the group inequality components (Shorrocks (1980) ). This paper also undertakes an empirical illustration of this proposed decomposition in order to analyse the international inequalities in EF per capita during the 1980-2007 period and the group inequality components according to the regionalization criteria adopted by the IEA, which contemplates nine world regions. Among the early results obtained is the fact that the apparent stability of the international inequalities in EF per capita are explained to a large extent by the effect of the interactive component, without which the global inequalities would have been significantly smaller.
This paper is therefore structured as follows: the second section addresses the main methodological elements of the proposed decomposition. The third section presents the main findings obtained after applying this methodology to the analysis of inequalities in EF per capita during the 1980-2007 period. Finally, a section is devoted to summarizing the main conclusions drawn from this analysis.
Ecological footprint inequalities and the role of environment intensities, income and interaction effects: methodological aspects
One of the most interesting approaches designed to investigate the explanatory factors behind ecological footprint by country consists of breaking down, by multiplication, their level of intensity in the use of resources and the average income (York et al. (2005) ):
where E is the ecological footprint of country i; P is its population and Y is its GDP; e is the ecological footprint per capita; I is the environmental intensity factor, and y is the GDP per capita.
Thus the use of resources per capita would be broken down in the part associated with intensity of use and global economic activity (i.e. the scale effect). In the first case, its importance would be associated with factors such as environmental efficiency.
In this respect, and with the aim of evaluating the inequalities in EF and the role of the two previous multiplicative components, White (2007) used the Atkinson index (Atkinson (1970) ), with an inequality aversion parameter equals to 1 3 . Specifically, the aversion parameter used would indicate the presence of a progressive-type inequality index (sensitive to changes in the lower part of the distributive ranking by countries) but not extreme (Atkinson (1970) ). To be specific, this index would be expressed as follows (already adapted to the analysis of the ecological footprint per capita in his notation):
where µ e is the global average of e; and p i is the relative population of country i 3 The use of an index from the Atkinson family is slightly surprising, given the objective difficulties in decomposing it in parts (Bourguignon (1979)).
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Replacing (1) by (2) and manipulating the equation, we find that:
And thus White (2007) established that:
where 1-A e would be an equality index (according to the author); µ Ι the global average of environmental intensities, and µ y the average global income.
However, if we analyse this in detail, it is not difficult to see that the last multiplication of (3) is not exactly an Atkinson index. Indeed, if it were, the weight vector would have to be consistent with the actual variable analysed, in this case the environmental intensity. This is indeed the case for 1-A y , where the weighting in the expression (3) comes from population-shares. In the case of 1-A I the weightings of the differences across countries should, if we are talking about the Atkinson index in the strictest sense, be done based on GDPshares. This is not a trivial difference. Indeed, it is plausible that, on an empirical level, the value of this pseudo-Atkinson index could reach negative signs, which would indicate that it contains factorial correlation components. In this way, therefore, one of the components detailed in the decomposition, i.e. 1-A i , is not strictly speaking an Atkinson index and, moreover, the factorial correlation is not individualized.
In this respect, it would be interesting to have a decomposition which: firstly, decomposes the global index in a series of strict inequality indices (or partial factorial contributions) for each of the factors; secondly, it would be interesting if 6 the decomposition were to include, separately, the role of the factorial correlation; thirdly, it would be good for the decomposition of inequality to be additive, as is the case with other more familiar decompositions of inequality indices 4 .
In these circumstances, we suggest the usefulness of using an alternative decomposition technique for an index such as Theil's second measure, or T(β=0) (Theil (1967) ), which is easier to decompose than the Atkinson index mentioned earlier and, in fact, would achieve analogue distributive rankings to the Atkinson index with a sensitivity parameter equals to 1 5 . In particular, as is well known, this Theil index (β=0) (hereinafter referred to as T) would be calculated based on the following formula (now adapted to the analysis of inequalities in the ecological footprint per capita): This index could demonstrate that it is a growing monotonic transformation of the Atkinson index with ε=1 (i.e., A(1)), used referentially by White (2007) in the following form:
The minimum value that this Theil index could hypothetically reach is zero, a circumstance that would describe a scenario of absolute equality. The maximum value is not uniformly defined but depends on the specific details of 7 each case. However, a figure close to one could be understood as being synonymous with high inequality. Meanwhile, you can see that this measure is not defined by values equal to zero, a circumstance which, however, is unlikely in the analysis in question.
The decomposition of the inequalities in ecological footprint per capita measured by this index would start with the initial factorial decomposition expressed in (1). We now need to define to fictitious national ecological footprint vectors. According to Duro and Padilla (2006) , in each case we allowi only one of the factors to vary, setting the other at the global average. We would then find that:
If we apply the Theil index, according to formula (5) for each of the fictitious factors above, we would be measuring the partial role of each of these factors.
This being the case, we would find that:
If we add both factors, we find that: We can now see that if we add the term
to the previous total and group them, we find that: 
This being the case, the final outcome would be that the international inequalities in ecological footprint per capita could be decomposed strictly in terms of the sum of the partial factor's contribution and the correlation factor: (Theil (1967) ). This measurement is characterised by weighting the differences based on the share dictated by the numerator, in this case the EF-share per country. Given that the only difference between this index and the T(β=0), which has been proposed in the main text, is also the weighting vector and the position of variables within the logarithm we would immediately seem to be trying to decompose this measure too. However, in this case the decomposition is much less natural and attractive than that of the T(0), expressed in (14). In particular, the problem is that the term we have called 'factorial interaction' is, in this case, a type of adjustment component with a much less attractive meaning than that of the T(0). In particular, it can be demonstrated that:
Likewise, this decomposition can be easily extended to the analysis of the intraand inter-group components of the global international inequality. These components, as we know, emerge from the capacity of this index to break down into a weighted average the inequalities inside the subgroups under observation (intra-group or internal component) and the inequality shown between the subgroups (inter-group or external component) (Shorrocks (1980) and Bourguignon (1979) ). We would thus need to select a criterion to demarcate the groups of countries which would be intuitive and, a priori, relevant. An immediate option is the use of the International Energy Agency aggregations which identify nine main regions. The implications that emerge from this analysis by groups could be interesting. For example, in terms of environmental policy, the findings would offer clues as to the suitability of implementing rebalancing policies in terms of a global regional design. On the other hand, from a more academic point of view, the results might be used to test the informative value of the aggregations themselves. Thus a high value in the intergroup component (or a small one in the intragroup one) would be perceived as an endorsement of the proposed regional synthesis.
In algebraic terms, the decomposition by T(0) groups would be expressed by the following formula: where α i is the EF-share In this way, the additional term depends inversely on the covariance as well as an element that reflects a pseudo-global EF per capita average when using the EF-share instead of the population-share. and the average EF corresponding to the g group, respectively, and ( ) e g T is the inequality between countries in the g group.
This being the case, and given the expression that takes both components, it is worth looking at breaking them down immediately in the form suggested in (14).
Note that the intergroup component is none other than a Theil index, in this case applied to the groups of countries as basic units of the study. The intragroup component, meanwhile, is a weighted average of regional Theil indices which, in turn, can be decomposed multiplicative form above. In particular, the decomposition of the group components would come out as shown below:
Up to now, so far as we are aware, two studies have been conducted in the international sphere to examine inequalities in EF per capita. White (2007) , for example, examined them using the Gini coefficient and the Atkinson index, but only for 2003, and also decomposed the latter, as we have seen, by multiplication factors. Dongjing et al (2010) , meanwhile, analysed these inequalities by taking the Gini coefficient as a benchmark measurement of inequality for selected years during the 1996-2005 period. In our particular case, therefore, we are focusing on a specific methodological aspect, the decomposition of inequalities, by multiplication and by groups, and undertaking an empirical analysis over a longer period of time.
Main Empirical Results
The data used came from the Global Footprint Network in the case of the intensities, whose inequalities were mitigated by 45% since 1971 (Duro (2012) ).
Secondly, however, both the partial contribution to global inequality attributable to the intensity factor and to the affluence factor (which is the most important factor) drop significantly, especially the second one, thus leading to a broad reduction in global EF inequalities per capita. Thus the partial disparities attributable to the intensity factor drop from 0.37 in 1980 to almost 0.21 in 2007 (a reduction of almost 50%). The income factor, meanwhile, which maintains a relatively larger contribution, sees its contribution reduced from 1.03 in 1980 to 0.60 in 2007 (a drop of almost 40%). The drop in the intensity factor takes place essentially up to 2000, after which it becomes stable. However, the income factor drops throughout the whole period.
Thirdly, given the significantly equalizing contribution of the abovementioned factors, the interaction factor is the one which, in effect, explains the less clearcut result seen in the evolution of international inequalities in EF per capita.
8 In this paper we have focused on the evidence provided by the Theil index as a reference indicator of inequality. This is because the paper focuses on the investigation of the role of environmental intensity and affluence as explanatory factors and, therefore, in a context of multiplicative decomposition. This being the case, it does not reflect the results obtained from using other inequality indices that are not easy to decompose in this context. In any event, the calculation of indices such as the Gini, the Atkinson ones and the Coefficient of Variation (following Duro ( 2012) does not throw up any particularly significant changes to the time pattern of international inequalities in EF per capita. These calculations are available on request.
Thus factorial interaction plays a significant role, with a negative sign 9 . Indeed, its value is similar to that of affluence, with a changed sign. And it is the significant drop in the value of this component (less the negative sign) which explains the lower drop in global inequalities. Without this contribution, i.e. with a hypothetical zero interaction factor, the international inequalities in EFP per capita would have dropped from an imaginary 1.4 in 1980 to 0.81 in 2007.
Meanwhile, we have taken advantage of the decomposition facilities of T(0) to decompose by multiplication the global inequalities by group components (Shorrocks (1980) ). In other words, we have initially decomposed the global inequality in EF per capita into two parts: the first, the one attributed to the differences between groups of countries when these are regional, and secondly the one attributed to the scale of the internal heterogeneities of the groups in accordance with the regionalization criteria used by the IEA. The point is that each of these synthetic components is thus decomposable based on the previous multiplicative format. Table 2 shows the results associated with the between-groups component, and Table 3 shows those associated with the within-groups component.
With regard to the between-groups inequality, we can see the following basic results: firstly, it is the between component which has the greater explanatory power of global inequalities in EF per capita. In fact, its weight is typically close to 80% of the total, when not exceeding it. This weight illustrates, amongst other aspects, the explanatory capacity of these exogenous groups for the EF pc inequalities as well (Duro and Padilla (2006) ). Secondly, it also confirms the not very substantial drop in global inequalities accompanied by the larger drop in individual factorial inequalities, especially in the affluence factor. Thirdly, it confirms the high incidence of the interaction component and its particular 
Concluding Remarks
This paper explores the international inequalities in the Ecological Footprint per capita, an indicator that has proved very popular in recent years as being representative of the use of resources associated with productive and human activities. In particular, this work makes two essential contributions, one methodological and the other empirical.
Firstly, it proposes a decomposition of international inequality in this indicator by multiplication factors, i.e. by separating the effect of intensity of use and affluence, which we believe surpasses the decomposition proposed for an index such as the Atkinson index by White (2007) . In particular, the proposed decomposition not only allows us to identify the partial role played by each factor individually, but also to include an interaction factor, already referred to as significant by York et al (2005) though not contemplated by White (2007) .
Furthermore, the proposed decomposition (for the Theil index) can be extended to the group inequality components (Shorrocks (1980) ).
Secondly, the paper makes an empirical implementation of the proposed analysis in order to examine the international inequalities in EF per capita for the 1980-2007 period (and increasing the analysis period of the existing literature). Amongst other findings, the evidence suggests that the apparent stability of, or lower reduction in, the international inequalities in EF per capita is attributed, to a large extent, to the role of the interaction factor, given that the contribution of the two multiplication factors that explain it (intensity of use and affluence) would have dropped significantly. Meanwhile, an analysis of the inequality by groups of countries suggests that it is the inequality component between groups (regional) of countries that primarily explains the global results and also that the nine regions considered (according to International Energy Agency classification) may be relevant not only descriptive but also in terms of policy
